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NAME OF INVENTION: A method for the preparation of N, N-diisopropyl-3-(2-hydroxy 
-5-methylphenyl)-3-phenylpropylamine 

ABSTRACT: The present invention involves a method for the preparation of N, 
N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine, a key intermediate for 
the synthesis of tolterodine, a new bladder-selective antimuscarinic agent. In the present 
invention, N, N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine is prepared 
from 6-methyl-4-phenyl-3,4-coumaran via four reaction steps including ring opening 
methylation, amidation, reduction and demethylation. The present invention has the 
advantages of short preparation process, high yield, cheap materials and reagents, mild 
reaction conditions, low cost, and is therefore suitable for industrial-scale production. 
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What is claimed is: 

1. A method for the preparation of N, N-diisopropyl-3-(2-hydroxy-5-methylphenyl)- 
3-phenylpropylamine characterized in that it comprises the following steps: 

(1) Raw material 6-methyl-4-phenyl-3,4-coumaran is reacted with dimethyl sulfate using 
an alkaline substance as catalyst, and the product 3-(2-methoxy-5-methylphenyl) 
-3-phenylpropionic acid is collected using a common technique; 

Duration of the reaction is from 2 to 5h with the temperature ranging from 10°C to 
90°C; 

(2) The above product is reacted with an amidation reagent using benzene or 
dichloromethane as solvent in the presence of pyridine catalyst at 50~100°C for l~5h, 
following which, at -10~-25°C, diisopropylamine is added and reaction is carried out 
at 15~35°C for l~4h, the product N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropanamide is collected using a common technique; 

(3) The product of step (2) and a complexing reagent are reacted to form an ionic 
derivative, which is reacted with a reducing reagent to give N, 
N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine; 

Duration of the reaction is from 2 to lOh with the temperature ranging from 10°C to 
100°C; 

(4) The product of step (3) is reacted with pyridine and hydrogen halide solution or 
pyridinium halide, the target compound N, N-diisopropyl-3-(2-hydroxy 
-5-methylphenyl)-3-phenylpropylamine is collected using a common technique; 
Duration of the reaction is from 1 to 5h with the temperature ranging from 100°C to 
250°C. 

2. The preparation method according to claim 1 is characterized in that in step (1) the mole 
ratio of 6-methyl-4-phenyl-3,4-coumaran to alkaline substance to dimethyl sulfate is 
1:1-5:1.2-5; 

The said alkaline substance is alkali metal hydroxides, alkali metal carbonates or their 
mixtures. 

3. The preparation method according to claim 1 is characterized in that in step (2) the mole 
ratio of 3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid to amidation reagent to 
diisopropylamine is 1:2-15:1-8; 

The said amidation reagent may be one of POCl 3 , SOCl 2 , PC1 5 or PC1 3 . 

4. The preparation method according to claim 1 is characterized in that in step (3) the mole 
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ratio of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropanamide to 
complexing reagent to reducing reagent is 1:1.2-20:2-8. 

The said complexing reagent is one of POCl 3 , SOCl 2 , PC1 5 , A1C1 3 , TiCl 4 or FeCl 3 ; the said 
reducing reagent is one of zinc powder, sodium borohydride, potassium borohydride or 
iron powder. 

5. The preparation method according to claim 1 is characterized in that the product obtained 
is step (3) is reacted with a 2- to 8-fold molar excess of pyridine and a 3- to 10-fold excess 
of hydrogen halide solution or pyridinium halide. 

6. The preparation method according to claims 1 and 2 is characterized in that the pH in step 
(1) ranges from 8 to 12. 
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Description 



A method for the preparation of N, N-diisopropyl-3-(2-hydroxy 
-5-methylphenyl)-3-phenylpropylamine 

TECHNICAL FIELD 

The present invention involves the preparation of N, N-diisopropyl-3-(2-hydroxy 
-5 -methy lphenyl)-3 -pheny lpropy lam ine. 
BACKGROUND OF THE INVENTION 

N, N-diisopropyl-3-(2-hydroxy -5-methylphenyl)-3-phenylpropylamine is an important 
pharmaceutical intermediate, it is also a key intermediate for the synthesis of tolterodine, a 
new bladder-selective antimuscarinic agent. It has the following structural formula: 

[Insert Diagram] 



wherein, R 2 =Me, Ri, R 3 and R,=H, R 5 , R6=CH(CH 3 ) 2 . 

Tolterodine was discussed in a published European patent application EP 0325 57 1 
wherein the preparation of N, N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3 
-pheny lpropy lamine was involved. 



[Insert Diagram] 
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[Insert Diagram] 



It was disclosed in the above patent that N, 
N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine was prepared from 
6-methyl-4-phenyl-3,4-coumaran via five reaction steps, and this method had several obvious 
disadvantages: 

1) The ring opening process of coumaran is carried out with iodomethane, since it is an 
expensive reagent, the cost is high. 

2) Reduction of ester is carried out with LiAlFLt, since UAIH4 reacts violently with 
water and is known to be highly inflammable and explosive, the process has to be 
carried out under strictly anhydrous conditions, requirement is hence harsh; 
furthermore, since UAIH4 is an expensive reagent, the cost is high, it is therefore not 
feasible for industrial-scale production. 

3) Demethylation is carried out with BBr3, and since it is an expensive reagent, the cost 
is high. 

CONTENT OF INVENTION 

The purpose of the present invention is to provide a new preparation method of N, 
N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine to overcome the 
disadvantages of existing methods. 

In the present invention, N, N-diisopropyl-3-(2-hydroxy-5-methylphenyl) 
-3-phenylpropylamine is prepared from 6-methyl-4-phenyl-3,4-coumaran via four reaction 
steps including ring opening methylation, amidation, reduction and demethylation. 
The method in the present invention comprises the following steps: 
1) Synthesis of 3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid: Raw material 
6-methyl-4-phenyl-3,4-coumaran is reacted with dimethyl sulfate using an alkaline 
substance as catalyst, and the product 3-(2-methoxy-5-methylphenyl) 
-3-phenylpropionic acid is collected using a common technique; 
Duration of the reaction is from 2 to 5h with the temperature ranging from 10°C to 
90°C, pH is 8-12, and the mole ratio of 6-methyl-4-phenyl-3,4-coumaran to alkaline 
substance to dimethyl sulfate is 1:1-5:1.2-5; 

The said alkaline substance is alkali metal hydroxides, alkali metal carbonates or 
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their mixtures, which may be selected from sodium hydroxide, potassium hydroxide, 
sodium carbonate, potassium carbonate etc., and mixtures thereof; 
wherein: 6-methyl-4-phenyl-3,4-coumaran is prepared through the reaction of 
cinnamic acid and 4-methylphenol in the presence of catalyst concentrated sulfuric 
acid (refer to published article {Simpson and Israelstam, J. S. African Chem. Inst., 
1949, 2, 165.} for details); 

2) Synthesis of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropanamide: 
3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid is reacted with an amidation 
reagent using benzene or dichloromethane as solvent in the presence of pyridine 
catalyst at 50~100°C for l~5h, following which, at -10— 25°C, diisopropylamine is 
added and reaction is carried out at 15~35°C for l~4h, after cooling, the reaction 
solution is washed with acid till pH is 2-5 to allow layers to separate, the organic 
phase is then dried and recrystallized from petroleum ether to give N, 
N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropanamide; the mole ratio 
of 3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid to amidation reagent to 
diisopropylamine is 1:2-15:1-8; 

the said amidation reagent is one of POCl 3 , SOCl 2 , PC1 5 or PC1 3 ; 

3) Synthesis of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine: 
N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropanamide and a 
complexing reagent are reacted to form an ionic derivative, which is reacted with a 
reducing reagent to give N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropylamine. The amide is recoverable. 

Duration of the reaction is from 2 to lOh in the temperature range from 10°C to 
100°C; the mole ratio of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropanamide to complexing reagent to reducing reagent is 1:1.2-20:2-8; 
the said complexing reagent is one of POCl 3 , SOCl 2 , PC1 5 , A1C1 3 , TiCl 4 or FeCl 3 ; the 
said reducing reagent is one of zinc powder or sodium borohydride; 

4) Synthesis of N, N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine: 
N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine is reacted 
with a 2- to 8-fold molar excess of pyridine and a 3- to 10-fold excess of hydrogen 
halide solution or pyridinium halide, the target compound N, 
N-diisopropyl-3-(2-hydroxy -5-methylphenyl)-3-phenylpropylamine is collected 
using a common technique; 

Duration of the reaction is from 1 to 5h with the temperature ranging from 100°C to 
250°C. 



Reaction formulas of the above four reaction steps are shown as follows: 
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[Insert Diagram] 



It is evident from the above technical plan that the present invention has several 
advantages including short preparation process, high yield, cheap materials and reagents, mild 
reaction conditions, low cost, and is therefore suitable for industrial-scale production. 

PRACTICAL EXAMPLES 
Example 1 

Preparation of 3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid 

4.76g (0.02mol) of 6-methyl-4-phenyl-3,4-coumaran was placed in a 50ml three-necked 
flask, then 10ml of 22% aqueous sodium hydroxide solution was added, followed by 5.02g 
(0.042mol) of dimethyl sulfate (added drop wise at 20°C), and the mixture was reacted at 
20°C for lh with stirring. Thereafter, 6ml of 17% aqueous sodium hydroxide solution was 
added and the mixture was reacted under reflux with stirring for another 2h till it became 
translucent. After cooling to 30°C, an excess of concentrated hydrochloric acid (8ml, pH=2) 
was added to allow the oil layer to crystallize gradually, followed by filtering, washing with 
water, drying and recrystallization from isopropanol (16ml) to give 5.1g of 
3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid, yield was 91%, mpl33~134 0 C, 
'H-NMR (ppm, CDCI3): 2.18 (s, 3H), 3.10 (d, 2H), 3.73 (s, 3H), 4.90 (t, 1H), 7.20 (m, 8H). 
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Example 2 

Preparation of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropanamide 

lOg (37mmol) of 3-(2-methoxy-5-methylphenyl)-3-phenylpropionic acid was placed in 
40ml of benzene, then 5 drops of pyridine were added, followed by 30ml of thionyl chloride 
added drop wise, the mixture was then heated and reacted at 60°C for 4h. Thereafter, the 
thionyl chloride and benzene were removed by evaporation under reduced pressure and the 
residue was dissolved in 40ml of benzene before 25ml (179mmol) of diisopropylamine was 
added drop wise at 0°C, and the mixture was reacted at 25°C for 2h. The reaction solution was 
poured into 150ml of ice water, then 45ml of 10% hydrochloric acid was added to bring the 
pH to 3. The organic phase was separated and dried over anhydrous sodium sulfate. After the 
solvent was removed by evaporation, the residue was subjected to recrystallization from 
petroleum ether (20ml) ot give 9.3g of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropanamide, yield was 71%, mp82~83°C. 'H-NMR (ppm, CDC1 3 ): 1.20 (m, 12H), 
2.22 (s, 3H), 3.30 (d, 2H), 3.38 (m, 1H), 3.70 (s, 3H), 4.05 (m, 1H), 4.90 (t, 1H), 7.20(m, 8H). 
Example 3 

Preparation of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine 

3.53g (O.Olmol) of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropanamide was placed in a 100ml three-necked flask, then 30ml of phosphorus 
oxychloride was added, and the mixture was heated to 80°C and reacted for 3h. Thereafter, 
excess phosphorus oxychloride was vaporized to dry under reduced pressure at 20°C (10mm). 
In the meantime, a suspension of activated zinc powder (5.0g) dispersed in 40ml of anhydrous 
ethanol was prepared, and whilst cooling over an ice-salt bath (5°C), the suspension was 
added gradually to the above reaction system. Following which, the mixture was heated and 
refluxed at 78°C for 2h. After the ethanol was removed by evaporation, the resulting residue 
was washed with 10ml of ethyl acetate, 10ml of water and 10ml of ethyl acetate, respectively, 
followed by filtration under suction. The filtrates were combined, then 60ml of 2% aqueous 
acetic acid solution was added to bring pH to 3 and stirred for 3h. The layers were separated, 
then 1.8g of amide was recovered from the ester layer. To the aqueous layer was added 20ml 
of ethyl acetate, which was alkalinized with 30ml of aqueous ammonia to bring pH to 10 and 
stirred for 3h. The layers were separated, the ester phase was dried, filtered and dried in 
vacuuo to give 1.4g of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropylamine, yield was 86%. 'H-NMR (ppm, CDC1 3 ): 0.95 (m, 12H), 2.15 (m, 2H), 
2.30 (s, 3H), 2.38 (m, 2H), 3.02 (t, 2H), 3.72 (s, 3H), 4.38 (t, 1H), 7.20 (m, 8H). 
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Example 4 

Preparation of N, N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine 

5.0g (14.75mmol) of N, N-diisopropyl-3-(2-methoxy-5-methylphenyl) 
-3-phenylpropylamine was obtained, then 3.6ml (45mmol) of pyridine and 5ml of 
concentrated hydrochloric acid were added with stirring, and the mixture was reacted for 0.5h, 
followed by distillation under reduced pressure (0.1 MPa). The resulting residue was heated to 
210°C and reacted for 2h. After cooling to 25°C, to the reactant was added 1ml of water and 
the mixture was heated to 80°C and reacted for another 15 minutes, then cooled to 25°C, 
thereafter, 4mL of 2N hydrochloric acid was added, it was filtered under suction, dried and 
recrystallized from 10ml anhydrous ethanol to give 3.6g of N, N-diisopropyl-3-(2 -hydroxy 
-5-methylphenyl)-3-phenylpropylamine, yield was 75%, mp209~2H°C. 'H-NMR (ppm, 
CDC1 3 ): 1.20 (m, 12H), 2.15 (s, 3H), 2.70 (m, 2H), 2.90 (m, 2H), 3.51 (t, 2H), 4.50 (t, 1H), 
7.25 (m, 8H). 



